SUMMARY Angiographically occult arteriovenous malformations in the brain are rare but cause considerable diagnostic difficulty. Four personal cases are presented in which CT scans showed hypodense lesions with minimal or no enhancement, and angiograms showed only an avascular mass. Gliomas, a dermoid and an infarct were suspected before histological examination of biopsies or excised specimens. The patients had presented in early adult life with epilepsy and focal deficits.
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The great majority of cerebral vascular malformations are arteriovenous malformations (AVMs) and are detected by angiography.1 -3 However, in 1985 Hashim et al4 were able to find 47 cases in the literature in which angiography had failed to reveal such a lesion. They suggested that a hyperdense lesion on CT scanning was the usual finding and was the essential clue to the pre-operative diagnosis. This has not been our experience and so we are reporting four consecutive cases referred to one of us (JA) reflexes. An EEG, however, showed right frontal seizure activity. A CT scan showed a bilateral medial frontal low density lesion with only minimal enhancement. Angiography showed the lesion to be avascular. A frontal glioma was diagnosed. At operation the right frontal area was needled. A soft area was detected and included in a standard right frontal lobectomy. The specimen contained oedematous and gliotic white matter containing small foci of calcification, and enlarged abnormal arteries and veins. The vascular channels had thick walls with fibrous thickening of the intima, areas of absent elastic lamina, thickening of the muscle layer, and fibrosis of the adventitia. Some of the smaller vessels were thrombosed. The arteriovenous malformation was surrounded by fibrosis and by macrophages containing haemosiderin, but there was no evidence of recent haemorrhage. He had only one post-operative seizure but had some residual naming difficulty. Case 3 This 36 year old man had had epilepsy since the age of I year. At the age of 12, the nature of his attacks changed and he began to experience episodes of uncontrollable fear and crying lasting for up to half an hour. By the time he was 21, attacks were preceded by paraesthesiae beginning in the left hand, spreading up the arm and affecting the left side of the mouth, he then heard a snatch of unfamiliar music, the whole episode lasting 5 
Discussion
Four young adults presented with epilepsy or a focal deficit and proved to have angiographically occult arteriovenous malformations. Review of the literature shows epilepsy to be the commonest manifestation.4 5 The history of seizures was of very varied duration in our small group of cases, however, and in one case these were initially attributed to alcohol withdrawal diverting attention away from the possibility of a structural lesion. In two others, the history revealed the appearance and evolution of focal features to their attacks leading to full neuroradiological examination. In the fourth case a sudden hemiplegia prompted investigation.
Skull The decision to operate on these patients was determined partly by their clinical state and partly by the lack of certainty of the diagnosis when angiography failed to reveal a malignant circulation in the focal lesion. At operation the brain needle encountered a soft area in the three solid lesions with a gritty feel, presumably due to gliosis and spotty calcification. Resection was carried out with the pathological diagnosis still uncertain, though a colour change (haemosiderin) did sometimes suggest a lesion that had bled. No haematomas were encountered at surgery however. The neuropathological examination of these lesions is also difficult since recent haemorrhage may have destroyed much of the AVM and the gliosis in neighbouring white matter may initially suggest a low grade glioma. The presence of abnormal blood vessels often closely applied to each other with abnormalities of their wall structure is the diagnostic feature.7 The lack of angiographic filling is presumably related to the presence of thrombosed vessels or to destructive effects of previous haemorrhage.
Small AVMs are well documented as a cause of cerebral haemorrhage but their presentation with focal epilepsy and a CT appearance suggestive of a low grade glioma needs to be recognised. Surgical excision improved epilepsy control in our cases and is generally recommended. There is a risk that radiotherapy might be preferred if a glioma is diagnosed. Clearly angiographically avascular masses warrant biopsy or excision, and in a young adult with focal fits an occult AVM is a real though rare possibility
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